Transition state stabilization of subtilisins in organic media.
Electrostatic forces are among the stabilizing interactions that contribute to the high degree of enzyme-transition state complementarity. The active-site polarity, which can differ substaintially from that of water, is thus an important determinant of transition state stabilization. Here we pose the question of whether the rate of an enzymatic reaction proceeding through a charged transition state can be increased by increasing the active-site polarity in an organic solvent. The active-site polarity of subtilisin has been reduced by dehydration and suspension in a nonpolar solvent (tetrahydrofuran), and then increased by adding water to the solvent. Enhancing the local polarity substantially increasing the rate of catalysis, implicating polarity as an important factor in stabilizing the charged tetrahedral transition state. Studies with subtilisins whose active sites have been modified by site-directed mutagenesis support the role of polarity in transition state stabilization. (c) 1994 John Wiley & Sons, Inc.